The characterization and potential impact of melanoma cases with unknown thickness in the United States' Surveillance, Epidemiology, and End Results Program, 1989-2008.
In the United States, the Surveillance, Epidemiology, and End Results (SEER) Program is the authoritative source for population-based data on melanoma incidence and mortality. However, missing data on tumor thickness may lead to biased analyses in this frequently used database. We sought to characterize invasive melanomas with unknown thickness with emphasis on their association with melanoma survival, and to employ techniques to overcome the limitations of missing data on tumor thickness. We conducted a retrospective cohort analysis of non-occult invasive melanomas in the SEER database from 1989 to 2008. Of 182184 cases, 24329 (13%) had unknown thickness. From 1989-1993 to 2004-2008, the proportion of unknown thickness cases decreased from 22% to 9% (P(trend) < 0.001). Unknown thickness cases had a significantly increased risk of death due to melanoma (hazard ratio [HR] 3.09, 95% confidence interval [CI]: 2.99, 3.19) than known thickness cases with an increasing trend over time (P(trend) < 0.001). In multivariate analysis, unknown thickness was found to be independently associated with poorer prognostic factors and lack of cancer-directed surgical treatment. Melanoma survival of cases with unknown thickness appeared most similar to 2.01-4.00 mm thickness cases. Multiple imputation demonstrated that imputed tumor thickness was significantly associated with melanoma survival (HR 1.31, 95% CI: 1.30, 1.32) and Clark level (odds ratio [OR] 1.85, 95% CI: 1.82, 1.89) though the strength of associations were not as strong as the associations of original SEER-coded known tumor thickness with melanoma survival (HR 1.46, 95% CI: 1.45, 1.47) and Clark level (OR 2.92, 95% CI 2.89, 2.95), respectively. Exclusion of missing data on melanoma thickness from SEER introduces a selection bias that leads to an underestimation in the prevalence of fatal and likely thicker melanomas. Multiple imputation appears to be an effective tool to predict missing tumor thickness data.